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Purpose: Pro-inflammatory cytokines are believed to play a role in the pathogenesis of osteoarthritis (OA). We have previously shown that these cytokines down-regulate heme oxygenase-1 (HO-1) in OA cartilage and chondrocytes. We have also shown a protective effect of HO-1 induction on cartilage degradation. Pro-inflammatory cytokines induce the coordinated expression of cyclooxygenase-2 (COX-2) and microsomal prostaglandin E synthase-1 (mPGES-1) leading to PGE 2 overproduction. Recent data indicate that the predominant effects of this prostanoid in OA chondrocytes are catabolic.We have examined the effects of HO-1 on the production of oxidative stress and PGE 2 in OA chondrocytes and the mechanisms involved. Methods: Chondrocytes were isolated by digestion with collagenase and used in primary culture. Cells were stimulated with IL-1β. HO-1 was induced by incubation with 10 μM cobalt protoporphyrin IX (CoPP). PGE 2 was measured by RIA. Gene expression was analyzed by real-time PCR. Protein expression was investigated by Western blot, ELISA and immunocytochemistry. Apoptosis and oxidative stress were determined by LSC. The activation of nuclear factor-κB (NF-κB), activating protein-1 (AP-1) and early growth response (EGR) was assayed by the luciferase method. To determine the effects of HO-1 overexpression, three-dimension cultures of chondrocytes were transduced with a lentiviral vector (LV-HO-1). Results: Induction of HO-1 by CoPP augmented viability and aggrecan content, and decreased the production of oxidative stress and PGE 2 . This effect was not dependent on the inhibition of COX-2/mPGES-1 enzyme activity. HO-1 induction did not modify COX-2 expression but it significantly decreased mPGES-1 at the protein and mRNA levels. Induction of HO-1 resulted in a significant reduction of EGR-1-luc and NF-κB-luc promoter activation. In cells transduced with LV-HO-1, mPGES-1 expression and PGE 2 production were significantly inhibited. Conclusions: HO-1 decreases the production of inflammatory mediators in primary OA chondrocytes stimulated with IL-1β. The inhibition of PGE 2 production would be dependent on mPGES-1 down-regulation. The inhibition of EGR-1 activation provides a basis for this effect of HO-1.
THYMOQUINONE INHIBITS INFLAMMATORY AND CATABOLIC RESPONSES AND LIPID PEROXIDATION IN RHEUMATOID ARTHRITIS
P. Silva, F. Vaillancourt, M. Benderdour Univ. of Montreal, Montreal, QC, Canada Purpose: Tymoquinone (TQ) is the major active compound derived from the medicinal Nigella sativa. Few studies have been shown that TQ exhibits anti-inflammatory activities in experimental model of rheumatoid arthritis (RA) through mechanisms that are not fully understood. The aim of this study was to evaluate the in vitro and in vivo effects of TQ and to investigate its influence on the major signaling pathways involved in RA pathophysiologic changes. Methods: Isolated human RA synoviocytes were pre-incubated with increasing concentration of TQ (0-20 μM) and then incubated with 1 μM lipopolysaccharide (LPS) for 24 h. Experimental model of RA was induced by 0.5 mg native chick collagen II (CII) solubilized in 0.1 M acetic acid and emulsified in incomplete Freund's adjuvant and scores of arthritis were recorded. RA rats were randomly distributed into 2 groups and treated orally with 1) water + 0.1% ethanol, or 2) 5 mg/kg/day of TQ. Pro-inflammatory cytokines, matrix metalloproteinase-1 (MMP-1), prostaglandin E2 (PGE 2 ) were measured in culture media and serum by commercial kits. Cyclooxygenase (COX-2) and phosphorylated levels of mitogen activated protein kinases (MAPKs) and nuclear factor-kappaB (NF-κB) were assessed by Western blot. mRNA levels of pro-inflammatory cytokines, MMP-1, COX-2 were assessed by real-time reverse transcriptase-polymerase chain reaction (RT-PCR). To investigate bone metabolism and resorption, serum pro-inflammatory cytokines, alkaline phosphase (ALPase),
